Neuron-specific Functions of alpha3 Subunit Containing GABAA Receptors by Straub, Carolin Julia
Zurich Open Repository and
Archive
University of Zurich
Main Library
Strickhofstrasse 39
CH-8057 Zurich
www.zora.uzh.ch
Year: 2009
Neuron-specific Functions of alpha3 Subunit Containing GABAA Receptors
Straub, Carolin Julia
Abstract: Unspecified
Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: http://doi.org/10.5167/uzh-24484
Originally published at:
Straub, Carolin Julia. Neuron-specific Functions of alpha3 Subunit Containing GABAA Receptors. 2009,
University of Zurich, Faculty of Medicine.
Neuron-specific Functions of
a3 Subunit Containing GABAA Receptors
Dissertation
zur
Erlangung der naturwissenschaftlichen Doktorwurde
(Dr. sc. nat.)
vorgelegt der
Mathematisch-naturwissenschaftlichen Fakultat
der
Universitat Zurich
von
Carolin Julia Straub
aus
Deutschland
Promotionskomitee
Prof. Dr. Jean-Marc Fritschy (Vorsitz)
Prof. Dr. Uwe Rudolph (Leitung der Dissertation)
Prof. Dr. Isabelle Mansuy
Zurich, 2009
1. Table of Contents
1. Table of Contents 3
2. Synopsis 5
3. Zusammenfassung 7
4. Introduction 9
4.1. y-Aminobutyric acid (GABA) 9
4.2. The GABAA receptor 11
4.3. GABAA receptor functions 12
4.3.1. Studies with GABAA receptor knockout mice 13
4.3.2. Studies with GABAA receptor point-mutant mice 18
4.3.2.1 Studies with mice carrying a diazepam-insensitive point-mutation 18
4.3.2.1 Studies with mice carrying a point-mutation insensitive to general anesthetics ...20
4.4.a3 subunit containing GABAA receptors 21
4.4.1. Localization of a3 subunit containing GABAA receptors 21
4.4.2. Effects of RNA editing of the a3 subunit 23
4.4.3. Phenotype of mice lacking the a3 subunit of the GABAA receptor 24
4.4.4. Studies with mice carrying a diazepam-insensitive a3 subunit of the GABAA
receptor 25
4.4.5. Studies using compounds selectively modulating a3 subunit containing GABAA
receptors 26
4.4.6. GABRA3 gene and association with affective disorders 27
4.5. Catecholaminergic systems 28
4.5.1. Dopamine 29
4.5.2. Noradrenaline 31
4.5.3. GABAergic modulation of catecholaminergic systems 32
5. Aims 36
6. Results 38
6.1. Neuron-specific rescue of the ct3 subunit of the GABAA receptor in dopaminergic and
noradrenergic neurons 38
6.2. Assessment of depressive-like behavior in mice lacking the a3 subunit
of the GABAA
receptor and in mice expressing the a3 subunit selectively in dopaminergic
or noradrenergic
neurons
^
6.3. a3 subunit containing GABAa receptors in reward-related behavior
64
6.3.1. Cocaine-induced place preference is unaltered in C57BL/6J mice lacking the ct3
subunit of the GABAA receptor 64
6.3.2. Diazepam and cocaine potentiate brain stimulation reward in C57BL/6J mice 72
6.3.3. ICSS behavior in mice lacking the a3 subunit of the GABAA receptor: Addendum to
Chapter 6.3.2. "Diazepam and cocaine potentiate brain stimulation reward in C57BL/6J
mice" 81
6.4. Substance-specific alterations of the effects of intravenous general anesthetics in mice
lacking the a3 subunit of the GABAA receptor 83
7. Overall Discussion 99
7.1. Studying behavior in genetically modified mice: General considerations 100
7.2. GABAA receptors in depression 106
7.3. GABAA receptors in reward 108
7.4. GABAA receptors in anesthesia 111
7.5. Future directions 114
8. References 116
9. Appendices 134
9.1. Acknowledgements 134
9.2. Abbreviations 136
9.3. Curriculum vitae 137
9.4. Publication: Immunofluorescence in brain sections: simultaneous detection of
presynaptic and postsynaptic proteins in identified neurons 139
